Chromatographic analysis of the chiral and covalent instability of S-adenosyl-L-methionine.
The chirality of biologically active S-adenosyl-L-methionine (AdoMet) is S,S, where the designations refer to the sulfur and the alpha-carbon, respectively. This paper describes a cation-exchange high-performance liquid chromatographic (HPLC) method for separating (S,S)-AdoMet from the biologically inactive (R,S)-AdoMet that results from racemization at the sulfur. This method was used to measure the rates of the degradation reactions of (S,S)-AdoMet as a function of pH. These reactions and the first-order rate constants, which were found at 37 degrees C and pH 7.5, are racemization, 1.8 X 10(-6) s-1; cleavage to homoserine lactone and 5'-(methylthio)adenosine, 4.6 X 10(-6) s-1; and hydrolysis to adenine and S-pentosylmethionine, 3 X 10(-6) s-1. Racemization showed no change in rate over the pH range from 7.5 to 1.5. The cleavage reaction persisted until the pH was lowered to 1.5, but hydrolysis ceased at pH 6. Commercial samples of nonradioactive AdoMet contained 20-30% (R,S)-AdoMet, while a sample of [methyl-3H]AdoMet had less than 1% (R,S)-AdoMet. Preparing enzyme substrates by mixing such samples will cause an underestimate of specific activity and an overestimate of the amount of product. The (R,S)-AdoMet/(S,S)-AdoMet ratio in mouse liver was 0.03, much less than the value of 0.19 calculated from the above rate constants. An enzyme extract from mouse liver did not degrade (R,S)-AdoMet, but a more thorough search may find such an activity. In any event, the cleavage and hydrolysis reactions partially balance the racemization of (S,S)-AdoMet in vivo and prevent excessive accumulation of (R,S)-AdoMet.